Duane's syndrome is considered to be a most controversial anomaly. In most cases the involved lateral rectus muscle is unable to abduct, while during adduction it contracts, hence the synonymous connotation of paradoxical innervation. Clinical diagnosis of Duane's syndrome is based on the congenital deficiency of horizontal eye movement and narrowing of the lid fissure on attempted adduction of the affected eye (Walsh and Hoyt, 1969) . Electromyographic (EMG) measurements confirmed that the most common pathogenesis is paradoxical innervation of the lateral rectus muscle (Breinin, 1957; Blodi et al., 1964; Sato, 1960; Reny and Brichet, 1972; Huber, 1974) . However, the inability to abduct the affected eye might be due in part to restriction by stiff medial tissues. This can be tested by force generation tests (Scott, 1971 (Scott, , 1975 ). An additional test to study Duane's syndrome was suggested by Metz et al. (1975) , who compared the adduction and abduction velocities of the involved eye. They showed that adduction saccadic velocity is reduced in all types of Duane's syndrome and abduction velocity is reduced only in types 1 and 3. It was suggested that the reduced saccadic velocity on adduction is due to the co-contraction. The cocontraction of medial and lateral rectus muscles of the same eye on attempted adduction is an exception to Sherrington's law. According to Hering's law the anomalous innervation might be reflected in the other eye. In an attempt to evaluate these laws as they apply to Duane's syndrome we have studied eye movements in patients when the fixating eye was the sound eye, the affected eye, or both eyes simultaneously. 
Results
In order to evaluate the speed of eye movements when fixation was with one or both eyes we measured the relationship between amplitude and duration of the saccades as illustrated on top of Fig. 1 . Six of the patients had similar amplitude-duration relationships as illustrated at bottom of the figure. These eye movements were divided into 3 groups as shown for 1 patient with Duane's syndrome in the left eye (GI, GII, GI in Fig. 1 ). The duration of the responses for 10, 20, and 300 target movements was measured for a total of 180 measurements and their standard deviation for each corresponding amplitude was plotted. For each group a line was drawn through the mean. The grouping itself is shown in Table 2 , where the eye movement is shown to be affected by the type of fixation, by the direction of movement, and whether the recording is from the sound or the affected eye. The type of fixation was either with both eyes, the sound eye, or the affected one. The direction of movement was abduction or adduction from midline or back to midline. The details of types of fixation, the direction of movement, and the recorded eye are given in Table 2 . This grouping purposely disregards the differences of amplitude-duration relationship between nasal and temporal saccades.
In contrast to these 6 patients in the other 4 patients the adduction of the affected eye was slower. In these patients the adduction of that eye was limited to various degrees in all types of fixation (both eyes, the sound eye, or the affected one). When the affected eye was fixating and abducting (from midline temporally), past pointing and staircase saccades were recorded from the other eye.
The former is illustrated in Fig. 2 as illustrated in Fig. 1 . In each subdivision for any gaze both eyes move with the same speed. For Affected example, trace GI in Fig. 1 illustrates gaze to the right, i.e., abduction of the sound eye (RE) and Affected adduction of the affected one (LE) as indicated in Table 2 . Thus, even in Duane's syndrome, where paradoxical innervation exists, the amplitudein the other duration relationship of the sound and the affected i this figure eyes for the same gaze suggests that the yoke and with Duane's antagonist muscles work in co-ordination. In this to the right, group of 6 patients the affected eye had normal covered LE amplitude-duration relationship in adduction up to al quadrant). 300 in spite of the reciprocal contraction of the to 30 were antagonist lateral rectus muscle. The second group the patients. of 4 patients had slower adduction of the affected nplitude and eye. crease when Thus, adduction in all patients with Duane's syndrome in this group seems to fall into a Fig. 1 for another patient, this adduction can be anywhere between GI and GIII ( Fig. 1) . This might explain the pathogenesis of types 2 and 3 of Duane's syndrome where adduction is limited to various degrees of eye movements. In such patients the co-contraction of the lateral rectus will contribute significantly for smaller adduction movements. Recently in a study of Duane's syndrome Metz et al. (1975) showed that in all their patients the adduction velocity was slower. Our study showed that 4 patients had indeed slower saccades on adduction, but 6 patients had eye movements with normal velocity. 
